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Abstract of JP 2004265662 (A) 
PROBLEM TO BE SOLVED: To provide a 
manufacturing process which can form a porous 
inorganic oxide semiconductor layer having a high 
conversion efficiency in a short time by using a resin 
substrate, allowing an electrode for photoelectric 
conversion and an photoelectric conversion cell 
using the inorganic oxide semiconductor layer to be 
manufactured. ; SOLUTION: A method of 
manufacturing an inorganic oxide semiconductor 
electrode for photoelectric conversion includes a 
transparent substrate having a transparent 
conductive layer and the porous inorganic oxide 
semiconductor layer. The method comprises a step 
1 in which inorganic oxide semiconductor particles 
having an average particle diameter of 5 nm or more 
and 500 nm or less are applied onto the transparent 
conductive layer to form the porous inorganic oxide 
semiconductor layer, a step 2 in which the 
transparent conductive layer and the porous 
inorganic oxide semiconductor layer are irradiated 
with a microwave in the frequency of 1 GHz or more 
and 300 GHz or less and in the output of 1 W or 
more and a specified value or less, and a step 3 in 
which the porous inorganic oxide semiconductor 
layer is exposed to a sensitized dye. ; COPYRIGHT 
(C)2004,JPO&NCIPI 
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■ mmwmmcomm 
Twmxnmmmmtz . 

Li 1 0. 1M 

J 2 0. 05M 

4 - t - 7>;l/h°y^> 0. 5M 

l-7-ne;U-2, 3-Wf;K$f/iJW3-i;H 0 . 6M 
[00 60] 

m i <omz%^&*)\,(?>mtfyyjuzmfr&xtz, 

amy ovm^-^-t ixa, h# ■ Ta.#y#vm*,um r^$?>i 

[00 6 1] 

/l^- ftatf-C 1 0 0 mW/c m 2 ^5fettlHS LTSll^ffl^i: L 

I - V^-y#tt£$j£L£ (16). SSM^fi, I - V#-7-#ttglJ£^#^ft 

fcVoc (^K«J±fi) jsc (Migm^ffi) . f f ( 7 ^;P7ryy-fi) zmx 

[00 62] 
Ul ] 



' GO = Vo c (V) x I s c (mA) X f f x l n n 

ioo (raw/cm 2 ) xwmimmmmmmm (cm 2 ) 

[0063] 
[0064] 

s e Mii^$rff o tztz\ hwmn* v *>mmmzztitz mi) 

[0065] 

(MM 2 ) 

mmvam < n^m^m > 2 s g h z s^^ii^itB#(;i3^€,^<i 

• 2 8GHzfSjn-^ii^!i 

rasH&tifiHfc LTa±€*i«tt^a^ fms - 1 0 - 2amm. mwmmz 
mm±mxT!u^m±»^mx\ mstnmmji 2 0 0 w. soow, 
1 0 0 ow, 200 owxm^coimm^tz. mmizmzmmmmmfc 

nimpt> mwwmmvu 7 ^m.^)v^-^m:mzmL LxmAz^Lx^z, 

[00 66] 
[f!2] 
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2 0 OW 


5 0 0W 


1 OOOW 


2 8 GUzfm 









J3±mXfrt> 2 8GHz CO^B^OHSfi^t LT 100 OW*^T5^^B^^# 

[00 68] 
[H3] 





tmim 
m2®B 


Voc (mV) 

655.3 
696.3 


I s c (mA/c 

1 1.0 j 
9.11 


0.67 
0.7 0 


w$m (*) 

4.8 2 ~ 
4.4 7 




mums 

H»2IMg 


743.7 
759.3 


6.42 
5.45 


0.7 5 
0.6 9 


3.5 9 
2.86 



[00 69] 
[00 70] 

• i o o owmcD&xffi®x-(vmm%mm 
mmmmmmiti-fym^JBmmitzmmimz, j»^2oow s soow i 

[0071] 
[*4] 



2 0 0W 
5 0 0W 


Kftllelg 
i48ft2EJS 
KjftllMB 


Voc (mV) 

684.8 
695.1 

6 55.3 1 


I s c (mA/c 

6.64 
3.60 
1 1.0 


0.68 
0.69 
0.6 7 


mmm (%) 

3.1 0 
1.74 
4.82 


7 0 0W 
[00 72] 

($mm3 ) 


KHt2I§Ig 
i£&l IMS 
tt»2@B 


696.3 
696.6 
7 1 7.6 


9.1 1 
1 1.8 
9.53 J 


0.70 
0.6 7 
0.6 9 


4.4 7 

5.5 1 
4.74 



■2. 4 5ghz mmx-^mmm 

wmmmmt LTSsasE r- a 3 0 s 1 

mwmmzmimm # tth 5 tsitai HHt<oxHttmA 1 0 0 w 

200 w, 500 w, 100 ovrx-m&^ewwzfpvz. 

[00 73] 
[H5] 
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2.45GHzflg# 



1 OOW 

mmmtr. 



2 OOW 

mm. 



5 OOW 



Mt3&? 

mm. 



100 0W 



8ftlt2tJ>T 

mm. *<m, 



4 5GH Z (vmmttvmmt ix 2 0 0 wmxcommmm 



[0074] 
[0 0 7 5] 

• 1 0 owco^mmT^mmmim. 

[0 0 76] 
[H6] 



10 0W 



Voc (raV) 



679.8 



68 5.0 



I s c (mA/c 



3. 94 



4. 12 



0.68 



0.6 7 



mm {%) 



1. 82 



[00 77] 

(3EPh-t*fci?) ^fcStt&2 8GHzS«»iOifiRBg8^ fc : t j (t 
■ 2 8GHzBg|K"^liM^ 

««Mtggt tTs±n^i^^a^ fms - 1 0 - 28mm. mmm& 
mnMm$TT>i-±mmMzm;z-£wmx\ mmm&n 200W 50 

ow> 1 000WfSW^O^S^p<^ 0 
[00 78] 
[H7] 





2 OOW 


5 0 0W 


1 0 00W 


2 8 GHz$&f 


«i§J3 0#3:T 


JH*3 0#£T ~ 





[00 79] 

mio^*^Msis^tta^/\o2 8 gh zcvmwmMnmmmt ix 5 0 0 w*}i 
t 3o#r^Mit^ff^ffli^% 

[0080] 

■ 2 0 ow^ta^x^mmmmim 

Kmx-mfrh 2 oowxmmLtcm^comfmmco^mmmt^. 

[0081] 

mmmmnftm (^h-mm) »»W42. 4 5GH Z m^ii^it^ 

fcltS ^ffi^Sr fir o £±T«MI*£firo£ . 
• 2. 4 5GHz!SIt-C-Wi^ 

*«Mw§£at l Tm^a^E r- a 3 0 s 1 zm« 

^jn^tti^ 100 w. 200W, 500 w s 100 0 wxm^cDimim^t"" 

[0 0 8 2] 
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2.45GHZMW 


1 0 OW 


2 OOW 

»^st, mam 


5 OOW 


1 ooow 

V" — ki^V )l v ^5 fH-ttr 



4 5GHz iOilgMOllWJi: LT 5 0 0 W 



[0083] 

mx-3 oimnmsMktttmwz. 

[0084] 

• 2 0 0 w^aj^i x'tnmmmtm. 

- h« ; x-y i/35£*.< Jul) fc^S^WCWB*^ 2 0 OWtML^g 
[0085] 

(mme ) ^JfiW 5 Tffl^JfeBWtf-^ yifl^ifcX ( N a n o T e kStS ■ T 
[0086] 

(IWJ7 ) ^J^j 5 TfflV^gKfcf-^ ^fi^flfclMBEft ( N a n o T e k|tS ' ¥ 
[0087] 

(^JtMs > wt«5Tffl^jtiwt^ ymmm^^yp- 2 5 < 0*7x0^ 
as ; ¥*a67@tt 2 5 n m mm ) m^mzmi u-w nmmmtzm^ ? * 

t90Kgf/cm 2 WV^^^tr->^KiHJW5 1 H«03g»£tr->fc. 
[0 0 88] 

(&lftfl9 ) WtMS-CfflV^-f ?n$£ 2 8GHz, 2 0 OW^^iWillJfetflJ 
[0089] 

[00 90] 

(mm ) i xTT^fzmmmmtizmmmzn^mtemm 1 1 

[0091] 

(JtWJ3 ) £t&0| 1 Tffl^fcHfflHl^toi!i3t ?1/ y i ; ( 2 . 4 5 GH 

z, «jf^aj^5oow) izftixn^tzmummmibmmcomx'fflti-fyvim 

[0092] 

(jt«?M4 ) mmm4x^tzmmiMmb^ntzmimmm4tmmcomx' 

[00 93] 

amm 5 ) ^ts0S4 x^izwmmMmm.&-h 2ooowt Lfcjawais*W4 
mmm\mmimm. 

[00 94] 
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[0 0 9 5] 

(ttMMs > mmm8Tff ofciims/* -v*x<n9 o k g f / c m 2 oyyvxymk'K^ 

[0096] 
[H9] 





(%> 






at a»t 
pa 


m-mmm 






0. 94% 


28GHz 


2 0 00W 


2 


HvT^ • FTO 


W0 




5. 5 IX 


2 8GHz 


7 OOW 


5 


mx* FTO 


Jib 




1. 89% 


2. 45GHz 


1 oow 


5 




ftb 


£98(84 


1. 85% 


28GHz 


2 OOW 


0. 5 


PET- I TO 


#0 




1. 65% 


2. 4 5GHz 


2 OOW 


0. 5 


PET • I TO 


WO 


mm 6 


1. 35% 


2. 4 5GHz 


2 OOW 


0. 5 


PET • I TO 


WO 


i 1 r 1 r fill m» 


1. 2 5% 


2. 45GHz 


2 OOW 


0. 5 


PET- I TO 


WO 




3. 32% 


2. 45GHz 


2 OOW 


0. 5 


PET- I TO 


WO 




3. 82% 


2 8 GHz 


2 OOW 


0. 5 


PET- I TO 


wo 




0. 80% 


mart 


mmrf 


0 


%77> • FTO 


fct 




-err <hi i). 


28GHz 


20 OOW 


5 


ttyT* * FTO 


fct 


itmi3 




2. 45GHz 


5 OOW 


0. 05 


fi?7> - FTO 


fct 




0. 62% 






0 


PET- ITO 


Jit 




C** (Bl 2). -fe 


28GHz 


2 000W 


2 


PET- ITO 


fct 






2. 4 5GHz 


2 OOW 


0. 5 


PET- ITO 


fct 




5. 88% 




50 


flyTy ' FTO 


fct 


9 K*rr 


1. 20% 




0. 5 


PET- ITO 


fct 



[0097] 

*mizt5\ ^xmwnmmmm^mwmM mm ttzmmmmz ^ ? n«is 

M»i^t^TMJ« H 1£*^fcM tl.it fr't^ S fctf> . ; < >y flit: J; ^>=5rv» 

mam^mt zi> izmwb hxwmm*m\^ - 1 x-axh ztmizimx' 
ss. Mtm&rm&M^&ztizj; wummzmmi-zztimmt^ti. 
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[@2 ] mfr? ym^wzmmmm^uy^zx^j ?nmMmmm\ 
£mh mt*?y: 5Jwata«sT-o i , mm&m ■. xrdskj: oajg) . 

<Dimmi% ((b) KfflHsitco^) . 

[05] mmi izmmmm. 

[06 j mm i tsmmitemh^iico i -v^-T^jts^ 

[08 ] £ftfl|2 KtJ»t4 74 ?n^fflt©IfB#?)@ag0. 

[0io] 2 tetsft* v4 9 ^mmmznthmmmmmc. 

[011] lt«M2tfc{tl>v4^o^|^^0g|t#:^^ [i 

[012] yam 5 (c*j»t* 74 ? zmmmmsmtiwm-'. 
i. ®iti-?ymm (Kwmmm&mmm) 

3. MBJ#Hil ( ITOXJiFTO) 

4. Pt«SJf 

5. PETXft, XW^lfl 

7. mmmmmmmm 



[01] [^3] 
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[05] [07] 




0 100 200 300 400 500 600 700 
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02) mm m mm 

F?-A(##) 5F051 AA12 AA14 CB13 CB27 CB29 CB30 

5H032 AA06 AS06 AS16 BB02 BB05 BB10 EE01 EE02 EE07 EE16 

HH04 HH06 HH08 



